. Photograph of a homemade liquid nitrogen bath. Due to the low melting point of methyl stearate (~38 °C), many factors such as body temperature, the mechanical heat from grinding, and the heat from instruments can affect the powder quality during the sample preparation process. In order to obtain high quality powder samples for XRPD studies and to avoid preferred orientation, a liquid nitrogen bath (Fig. S1) was introduced in this work to produce a low-temperature environment. In these studies, a sample of methyl stearate was first melted and then rapidly quenched in a mortar cooled in the liquid-nitrogen bath. The grinding and loading process of the powder sample was also assisted by the liquid nitrogen bath. We used the procedure to produce high-quality powder specimens.
77.54(1) 1922.9(2) 4.769 Figure S2 . Thermal expansion of the unit cell parameters (a, b, c, and β) of Form V of hydrogenate methyl stearate in the temperature range of 193 K to 298 K, as determined by Rietveld refinement. Data were obtained from synchrotron XRPD. The neutron powder diffraction of deuterated methyl stearate collected on HRPD and those recorded on the Bruker D8-Advanced diffractometer are plotted in Fig. S6 , both before and after the phase transition. All the evidence for phase transitions shown in the high resolution neutron powder diffraction are in the short d-spacing range from 1 Å to 2.5 Å, while no clear differences are observed in the d-spacing range of 2.5 Å to 4 Å. Due to the limitation of d-spacing range which HRPD instrument can reach, the changes of the full NPD pattern of deuterated methyl stearate induced by the phase transition are therefore currently unknown. As a complementary tool, moreover, XRPD patterns of methyl stearate collected on the D8 Lab diffractometer are ambiguous in the d-spacing range shorter than 3.5 Å, and no clear evidence of phase transitions in the large d-spacing range. This suggests that in the temperature range of 280 K to 300 K, methyl stearate may undergo a second order phase transition, the space group changing from high symmetry to slightly lower symmetry, rather than involving structure reconstruction. Combined with the similarities between the patterns collected on the lab X-ray machine about both hydrogenous and deuterated methyl stearate, it suggests that the second order phase transition from Form V to Form VI is associated with hydrogen atoms. Due to the nature of XRPD, therefore, there will be no evidence shown in the XRPD data. Figure S7 . Comparison of synchrotron XRPD patterns of Form V of methyl stearate at selected temperatures. The arbitrary unit of (b) is 2 times of the unit of (a) and 10 times of the unit of (c) for viewing clarity. The relatively high refinement residuals associated with the single crystal X-ray diffraction model of Form III are a symptom of the problems encountered in growing suitable single crystals -indeed crystals of any quality -of this particular material. Carbon disulfide, for example, is not at all a common solvent for crystallization! The structure is presented in space group Cc with two unique molecules in the asymmetric unit. We present in this space group since, despite the correlation of some parameters, it yields a much improved refinement outcome over a centred space group with Z' = 1. Two unique molecules in the asymmetric unit better reflects the disordered nature of crystal packing (a model in a centred space group requires whole molecule disorder modelling, which resulted in an unstable and non-converging refinement, even when reasonable restraints were applied). The very long unit cell axis is consistent with the long-chain nature of the molecule. We examined the diffraction pattern to be sure that the a-axis had not been artificially doubled by some unidentified twinning but found no such problems and the long axis length appears to be correct. Diffraction was weak, as is typical with long-axis structures, but also consisted of rather streaky Bragg peaks. This is consistent with the waxy nature of the material which is difficult to crystallize and, when crystallized, the crystals were observed to melt at ambient temperature. Copper radiation was used in an attempt to better separate reflections in the reciprocal lattice. Despite all this, and employing various integration options in the CrysAlisPro software, we cannot obtain a data set which gives a refinement outcome any better than that reported in the manuscript. We have restricted our interpretation of the model to gross features, such as molecular torsion, rather than the finer points of bonding details. 1.51 (6) C2 -C19 1.45 (7) C1 -O21
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